[Changes in Ca(2+)concentration and caspase-3 expression and their relationship in Raji cells exposed to electromagnetic radiation].
To study the effects of electromagnetic pulse (EMP), S-band high power microwave (S-HPM), and X-band high power microwave (X-HPM) on the Ca(2+) concentration and caspase-3 expression in Raji cells and the relationship between Ca(2+) concentration and caspase-3 expression, and to investigate the regulatory mechanism of electromagnetic radiation damage. Raji cells were cultured conventionally. Some cells were irradiated by EMP, S-HPM, and X-HPM in the logarithmic growth phase for 6 hours and then collected; others received sham irradiation as a control. The Ca(2+) concentration in the cells was measured by laser scanning confocal microscope; the caspase-3 expression in the cells was evaluated by Western blot. Compared with the control group (Ca(2+) fluorescence intensity = 43.08 ± 2.08; caspase-3 expression level = 0.444 ± 0.13), the EMP,S-HPM, and X-HPM groups had significantly increased Ca(2+) concentrations, with Ca(2+) fluorescence intensities of 69.56 ± 1.71, 50.06 ± 1.89, and 70.68 ± 1.59, respectively (P < 0.01), and had upregulated caspase-3 expression, with expression levels of 0.964 ± 0.12, 0.586 ± 0.16, and 0.970 ± 0.07, respectively (P < 0.01). Each of the EMP and X-HPM groups had significantly higher Ca(2+) fluorescence intensity and caspase-3 expression level than the S-HPM group (P < 0.01), but there were no significant differences between the EMP and X-HPM groups. The linear regression analysis showed that the caspase-3 expression was upregulated as the Ca(2+) concentration increased, with a positive correlation between them (P < 0.01). EMP, S-HPM, and X-HPM cause damage probably by increasing the Ca(2+) concentration in cells and in turn inducing caspase-3 overexpression.